
Whether in the present case there is injury to the
membranes of the brain itself is, in my opinion, doubt-
ful, although there are certain symptoms which might
appear to point in this direction.
In conclusion, let me state distinctly that the diagno-

sis arrived at here is only intended to be provisional.
In regard to the connection of traumatism with pro-

gressive muscular atrophy, there is no lack of cases
reported in which injury to the muscles or nerves of
the body, shoulders, back or extremities, and even of
the face, has been followed by atrophy of a more or
less progressivev character. This is rarer, however,
where we have grounds for belief that the original le-
sion yvas situated within the cranium or spinal canal.
Rosenthal reports a case following a fall from a roof,
in which he thinks that the concussion produced lesions
of the cord. Valentiner and Bergmann each report a case
of progressive muscular atrophy following a fall oil the
back. One of Clarke's cases followed a blow on the
sacrum. In regard to the cases of Hammond (two),
and Russell-Reynolds (one), said to have been of trau-
matic origin, I have been able to find no details, while
those of Leyden and Jacobi seem very doubtful.
The only case that I have found in which sufficient

proof was given of the connection between the injury
and the disease is that of Gull related above.
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Affairs in connection with the Board of Pension
Examiners for Boston remain about in statu quo.
Evidence has been secured that a second of the three
members of the Board has never received the degree
in medicine yvhich he claimed to possess. Meantime,
the confidence felt by the Commissioners of Pensions in
the character of his appointees does not seem to have
communicated itself in any considerable degree to the
physicians and other citizens of Boston conversant with
the duties of the Board.

A CASE OF SPINAL ATAXIA WITHOUT LOSS
OF SENSATION AND WITH INCREASED PA-
TELLAR-TENDON REFLEX. A CONTRIBU-
TION TO THE STUDY OF SPINAL ATAXY.1

BY MORTON PRINCE, M.D.,

Physician for Nervous Diseases, Out-patient Department, Boston CityHospital; and at the Boston Dispensary.
The case of ataxia which I am about to describe is

one of exceptional interest and especially so when
studied in connection with Dr. Smith's very interesting
series of cases of hereditary ataxia,2 with which it has
many points of similarity. It resembles hereditary
ataxia in the age of the patient (fifteen years) at
which the symptoms developed, the absence of anes-
thesia and in fact of all sensory disturbances, the pres-
ence of anterior curvature of the spine and nystagmus,
and the rapidity with which the symptoms developed. It
differs on the other hand from this form of ataxia in
the facts, of the freedom, thus far, of the rest of the
family from the disease, and in the preseuce and in-
deed exaggeration of the patellar-tendon reflex. It dif-
fers again from ordinary tabes in this last particular,
in the presence of nystagmus, in the absence of all sen-
sory disturbances of every kind, of all cerebral, ocular
(pareses) and bladder symptoms. It may be a ques-
tion as to where it should be placed, and indeed the
presence of the tendon reflex might be thought to ex-
clude it entirely as tabes, but still I am strongly inclined
to believe for reasons which I shall presently state, that
it belongs to the systemic spinal ataxias. Another and
not the least interesting point connected with the case
is the bearing which it has on the disputed question of
the pathology of ataxia. There is still a difference of
opinion existing among neurologists as to the cause of
ataxia. Some holding that it depends purely upon the
loss of sensation, (including sense of touch, muscular
sense, etc.) ; others that it is a purely motor disturbance
due to an impairment of the motor coordinating im-
pulses. The sensory theory would be disproved if, as
Erb has pointed out on the one hand, cases of complete
anresthesia should be discovered in which no ataxia
existed, and on the other, if well-marked ataxia should
be found with no loss of sensation. A few cases of
this latter class have already been reported, and one
in particular by Erb,8 which will be mentioned more in
detail later. In this case there was also completé ab-
sence of anaesthesia in every form, while the tendon
reflexes were present. These cases show that though
loss of sensory impulses may possibly by themselves
induce the loss of the power of coordinating move-
ments, ataxia must also have a motor origin and prob-
ably be due to a disturbance of the motor coordinating
tracts. The complete overthrow of the sensory theory
would be accomplished by the occurrence of a case
of total anœsthesia without ataxia.
Mary D., seventeen years of age on September 23,

1885. Her present illness is dated by her mother
from January 3, 1884, when the girl came home from
school complaining of weakness of the legs anol mal-
aise. She has never since been to school. The
mother admits, however, that during the preceding
two months, the daughter had not felt well, and com-

plained of weakness. I first saw the patient in the
early summer of 1884, and have since examined her

1 Reported to the Section for Clinical Medicine, Pathology and
Hygiene of the Suffolk District Medical Society, June 9, 1885.

2 See Article on Hereditary Ataxia, by W. Everett Smith, page 361
of Journal.
* Neurologisches Centralbl. .No. Ä, 1885.
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from time to time. As her symptoms have re-

mained, with the exception of one or two particulars,
essentially the same during all this time, her present
condition will be here given, stating at the same time
such changes as have occurred in the progress of the
disease.
Gait, muscular power, etc. The patient can hardly

walk or stand without the aid of support. She habitu-
ally uses crutches, and only can be made to walk un-
assisted after persuasion. When left to herself she
easil}' topples over, though she can manage to get
across the room. It is evident that she has not
the typical ataxio; gait, but rather scuffs along with
her feet, taking short, slow, careful steps. She gives
at first the impression of having advanced paresis of
the legs. Further examination showed this, however,
to be erroneous ; for when supported laterally so that
she cannot fall, she can lower or raise herself on
either leg. When told to flex and extend her legs
against resistance, it is manifest that their muscular
strength is good, though I think they are not as strong
as normal, when again lateral support is given to her
by placing the hands firmly against both her sides,
and her courage is restored, she can raise her feet
and walk fairly naturally. When walking, or yvhen
standing with her heels anol her toes together but eyes
open, she topples over after a few seconds and must
be well balanced to stand at all. With her eyes closed
she tumbles somewhat more readily. She stands and
walks with her feet wide apart. She does not reel, or
pitch in one direction more than another, but rather
tumbles like any inanimate thing which has lost its
equilibrium. In other words there exists static ataxia.
There also exists incoörolination of motion of the

legs, but in a minor degree. When told to describe a
circle on the floor with the toe, a most irregular figure
resulted. She cannot accurately touch with the toe any
small object, but reaches it by moderately zig-zag move-
ments. It is a question whether more of an ataxic
gait would not be shown if she could maintain the
equilibrium, and coulol walk with less caution and
more quickly. The left leg is more ataxic than the
right. The hands are also ataxic ; the left decidedly,
the right slightly. This is shown by difficulty in pick-
ing up small objects, buttoning her clothes, touching
the top of her nose with her eyes shut.
Sensation. There is absolutely no loss of the sense

of touch, pain or temperature. When I first saw her
about fourteen months ago, I thought there was slight
diminution of the muscular sense ; not very marked,
but still sufficient to be detected. I am unable, at pre-
sent, however, to discover any at all. She recognizes
the slightest passive movement of her legs, can accu-

rately locate their position, and can feel the slightest
faradic contraction of the muscles. Sensation as tested
by faradism is also normal.
There have been no lightning pains or girdle sensa-

tions. When first seen in 1884, she said she had a slight
feeling of numbness in the legs but this has disappeared.
At that time there was no objective anaesthesia.
Reflexes.— The patellar-tendon reflexes are not only

present, but exaggerated. No ankle clonus, the plan-
tar reflexes can only with difficulty be obtained. The
lumbar reflexes are lively.
Muscles.— There is no atrophy or rigidity. There

is no disturbance of the functions of bladder or bowel,
no tremor, nor local paralysis except the possible
weakness of legs above mentioned.

Nystagmus exists when the eyes are turned to right
and left, but none is noticeable when the eyes are at rest.
Last June I did not notice the nystagmus, and do not
think it was present at that time. I saw it for the first
time at the next examination in September.
The eyes were kindly examined for me by Dr.

Charles F. Williams in June last, and within a few
days by Dr. 0. F. Wadsworth. Both report nothing
abnormal in the fundus of either eye. As Dr.
Williams did not observe the nystagmus, there is ad-
ditional ground for not believing it to be present in
June. There is probably beginning impairment of
speech, as indicated by a very fine, delicate tremor of
the voice. I at first considered this due to shyness, but
it has continued constant and the patient says she can-
not speak as easily or fluently as formerly.
There exists marked anterior curvature of the spine in

upper dorsal region. There have been no psychical
symptoms of any kind. No vomiting, headache, or ver-
tigo (excepting slight dizziness when she attempts diffi-
cult feats and loses her balance.)
There is no syphilitic history, and no neurosis in the

parents or collateral branches can be discovered. Up
to date, there have been eight children in the family.
The youngest is at time of writing only five days old,
and one died in infancy. Of the other six children, I
have personally examined four, and found all but the
subject of this paper healthy. The mother describes
the remaining two free from all disease.
As Mary D. first complained of weakness in Novem-

ber or December of 1883, she was little more than fif-
teen years old when the first symptoms developed.
That the diagnosis in this case is not placed beyond

doubt, must be frankly admitted. But it seems to me
that it is highly improbable that the case is one of
cerebellar disease, in view of the character of the
ataxia and of the absence of all headache, vertigo, vom-
iting, convulsive attacks, and the normal condition of
the eyes.
Of the spinal diseases, the only ones to be thought

of are multiple sclerosis and Friedreich's olisease. On
first seeing the case, I was inclined to regard it as one of
multiple sclerosis, because of the lively patellar reflex ;
but now, after watching the case for nearly a year
and a half, I believe the lesion will prove to be that of
Friedreich's disease. This view is based on the absence
of the peculiar tremor of multiple sclerosis, the absence
of ankle clonus, and local paralysis, (especially of the
ocular muscles) and of spastic rigidity of the muscles ;
the absence of all cerebral symptoms, as vertigo, head-
ache, psychical disturbances, etc. Furthermore, it is as

difficult to explain the increased patellar-reflex by a

multiple sclerosis as by a posterior sclerosis ; for any le-
sion of the lumbar enlargement whicli would cause the
ataxia would abolish the reflex, and if the lumbar en-
largement is not involved, the increased reflex is com-
patible with a posterior sclerosis. This will be re-
ferred to again in speaking of the pathology of the
disease.
It may be well to recall here the features which dis-

tinguish Friedreich's disease from ordinary tabes.4 In
the first place, there is the tendency to attack many
members of the same generation in the same family,
while ordinary tabes does not run in families. Then
Friedreich's disease appears early in life, while ordi-
nary tabes is a disease of middle, age or of later life.
* A very excellent digest with a table of all the cases up to date is

given by Orinerod in Brain, Voi. VII, page 105.
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Out of thirty-six cases, in fifteen the first symptoms
came on at ten years of age or under, and thirty-two
were twenty or under.
In ordinary tabes, pain and antesthesia are prominent

and almost constant symptoms ; in Friedreich's form,
disturbances of sensibility are usually insignificant,
come on late in the disease, and often are entirely ab-
sent.
Other peculiarities of the latter form, are the rapid

extension of the ataxy from the feet to the hands,
impaired articulation, nystagmus, anol curvature of the
spine. On the other hand, many symptoms which ¡ire
common in typical tabes are absent in the hereditary
variety,— such as lightning pains, anaesthesia, disturb-
ances of the bladder, transient paralysis, loss of pupil-
lary reflex, optic atrophy, visceral lines, etc. (Ormerod).
In both, the patellar reflex is absent. It will be
noticed that the symptoms in Mary D's case present a
typical picture of the hereditary form, excepting that
none of her brothers or sisters have thus far been at-
tacked (all are younger than the patient), and the
patellar reflex is present and rather exaggerated.
There is the youth of the patient, the rapid progress

of the ataxia spreading to the arms within six months,
the nystagmus, the spinal curvature, and the absence
of the other symptoms commonly met with in ordinary
tabes. Difficult articulation we shoulol hardly expect
to meet at this early stage of the disease.
The fact that no other case has thus far occurred in

the same family will hardly militate against this case

being regarded as Friedreich's form of tabes, consid-
ering the ages of the other children, and also the fact,
that a case has already been recorded which stood alone
in the family. The absence of sensory disturbances is
peculiar to this form of tabes.
As to the retention of the patellar-tendon reflex, it is

a significant fact that it is not a very rare thing in ordin-
ary tabes for the patellar reflex to be preserved, and
two eases 5 have been observed, one by Ross anol one by
Erb, in which the patellar-tendon reflex was increased.
But more than this, the clinical evidence in favor of

regarding the case of Mary D. as one of Friedreich's
ataxia (posterior sclerosis) is still further strengthened
by three observed cases of ataxia, in one of which normal
sensation was combined with, normal patellar reflex, anol
in the other two with exaggerated patellar reflex. These
cases are so valuable that it will not be out of place to
briefly mention them here. The first case is reported
by Erb.6
It was that of a man fifty-two years of age, who,

when he came under Erb's care, exhibited marked and
typical ataxia. When he walked side b\' side with a

patient with typical tabes no difference in the gait
could be distinguished. There had been no lightning
pains ; there was no panesthesia or ana'sthesia of any-
kind and no girdle pains ; the pupils and ocular mus-
cles were normal, there were no bladder symptoms.
There were also no cerebral symptoms of any kind.
The patellar-tendon reflexes were present. For the
same reasons I have given above in the case of Mary
D. Erb regarded this case as one of spinal ataxia,
though unwilling to commit himself as to the exact
lesion of the cord.
This seems to be the place, before giving the other

two cases, to speak of East's' two cases, in which with
5 Ross, Diseases of the Nervous System.« Neurolog. Oentralbl. No. 2, 1885'.
~ Schmidt's Jahrbücher, 1883. 13. 200. Brain, Vol. 7, p. 553.

slight anaîsthesia and no loss of muscular sense at all,
there was exquisite ataxia, while the patellar-tendon
reflex was present.
The first of these cases was one of myelitis from

compression folloyving fracture of the vertebras caused
by a fall. There was complete paraplegia, slight loss
of sensation, but gradual motor recover}' in eight weeks.
When full motor power in the legs had returned,
ataxia was developed. Both knee-jerks were readily
obtained, but there was no ankle clonus. The plantar
reflexes were active. In the right leg ataxia and loss
of sensibility to touch and pain yvere more marked
than in the left, but there was no loss of muscular
sense ; the sphincters were not affected.
The second case was one of acute transverse myeli-

tis, with complete motor and almost complete sensory-
paralysis of both legs to touch, temperature and pain.
In this case also, on return of motor power, decided
ataxia developed and persisted even after complete
return of motor power. The knee-jerk was well
marked and there was ankle clonus on left side but not
on the right.
In these two cases a stage intervened between the

complete motor paralysis and return of muscular power,
in which, with almost complete motor power, there
were considerable defects of coordination and ataxia.
I have not been able to obtain Kast's original article,
and therefore cannot speak positively of the exact
amount of sensory disturbance present, but Erb, re-
ferring to them says: "there was the most exquisite
ataxy, without very marked disturbance of sensibility
and especially without any loss of the muscular sense."8
The two cases above referred to, wherein normal

sensation was combined with increased patellar reflex,
were reported by Seeligmüller9 as cases of Freidreich's
disease. They were two brothers whose parents were
first cousins, and yvhose mother and maternal aunt,
were highly neurotic. Both brothers liad locomotor
and static ataxy, in one the static being predominant.
In both there was absolutely no loss of sensation, and
there existed increased patellar reflex, and nystagmus.
The plantar reflex was absent in both ; the abdominal
reflexes were present. There was no ankle clonus
and no disturbance of speech.
Friedreich, to whom Seeligmüller sent his cases for an

opinion, expressed a doubt as to whether they were true
cases of his disease, presumably in view of the presence
of the retained patellar reflex and the presence of psychi-
cal symptoms which existed in both, namely : forgetful-
ness and dreamy states in one, and forgetfulness, mi-
graine, dreaminess, and inverted sexual passions in the
other. But as Seeligmüller points out, the father, who
was otherwise perfectly well, had the same forgetful-
ness, and, as Ormerod remarks, the connection between
tabes anol paralysis of the insane is well known. Even
if there should have been some cerebral disease it would
scarcely account for the spinal symptoms. It seems
to me, all things considered, that Seeligmüller was
more likely right.
Not the least interesting question connecteol with

the case of Mary D. is the seat of the lesions in the
cord. It is a remarkable fact, considering the group-
ing of the symptoms, that out of seven autopsies10 of
Friedreich's disease thus far recorded,11 (including the

s Neurolog, Centralbl. No. 2,1885.
» Archiv, für Psychiat., etc. Bd. 10, S. 222.
10 This does not include Dr. Smith's case.
11 Abstracts of this article will be found in Ormerod's Digest.
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case reported by Kahler and Pick) in six there was
found sclerosis, not only of the posterior columns, but
of the lateral as well. In several there was sclerosis of
anterior columns.
Of these seven cases the condition of the tendon-

reflexes was, unfortunately, noted in only three ; in
all three the patellar reflex was absent, though there
was lateral sclerosis as well.
How are we to explain the absence of all symptoms

of lateral sclerosis in these cases on one hand, and on
the other hand, of the presence of the knee-jerk in
exceptional cases of ordinary tabes, and of the exag-
gerated jerk in Seeligmüller's cases and mine ? The
key to this question I believe is given by the autopsies
of other cases of systemic spinal disease, not Fried-
reich's, in which a combination of systemic lateral and
posterior sclerosis existed. An excellent digest12 of these
cases has also been made by Orinerod, who has collected
twenty cases in all. Of these the patellar reflex was
noted as lost in eight and exaggerated in six cases, re-
ported by Strumpell (two cases), Westphal (one case),
Raymond (one case), Rabasin (one case), and Déjérene
(one case). Of these the most instructive was Dc!jér-
ene's.13 The symptoms were those of tabes, namely :

slight locomotor, but marked static ataxy ; exaggera-
tion of patellar reflex ; ankle clonus ; paresis of legs ;
anesthesia and analgesia of the legs, distributed in
patches.
Death from broncho-pneumonia. At the autopsy

there was found chronic posterior spinal meningitis,
atrophy of posterior nerve roots and cutaneous nerves,
sclerosis of lateral columns in lumbar and dorsal re-
gions. This sclerosis was wedge-shaped, the bone
reaching the periphery and occupying the posterior
part of the lateral columns, but stopping before reach-
ing the posterior horns (direct cerebellar and crossed
pyramidal tract?). The posterior columns were
sclerosed the whole length, excepting in the lumbar en-
largement, which yvas nearly unaffected.
In the other four cases, all of which, however, pre-

sented more decided spastic symptoms, the disease of
the posterior columns did not reach the lumbar enlarge-
ment. These cases, therefore, support Wrestphall'sopinion, based on his one case where the spastic symp-
toms were present, and several other cases where they
were not

—

that if the posterior sclerosis involved the
lumbar enlargement, the lateral sclerosis was mani-
fested by paresis only, without rigidity, and the patel-
lar-reflex is absent, but if the posterior sclerosis did
not extend into the lumbar enlargement, the symptoms
of lateral sclerosis predominate.14
If the cas.e of Mary D. (the subject of this paper), isproperly classified as one of Friedreich's disease, we

may assume that the disease has not to any great
extent involved the lumbar enlargement ; and thus
explain the fact that the patellar-reflex is not abolished.
Finally, the exaggeration of the latter may be owing
to the same conditions which cause an increased patellar
reflex in transverse myelitis when the lesion is above
the lumbar enlargement ; or, if we suppose the same
anatomical changes to be present which were found in
the six autopsies of Friedreich's disease mentioned
above, it is possible that the lateral columns are slightlyaffected. This would account for whatever amount of
paresis is present.

11 Brain, July, 1885.
*» Archiv, de Physiolog., Nov. 15, 1884.
l* Ormerod, loc. cit.

REPORT ON MEDICAL CHEMISTRY.
BY WILLIAM B. HILLS, M.D.

ACTION AND METAMORPHOSIS OF SOME SUBSTANCES
IN THE ANIMAL ORGANISM IN RELATION TO DIA-
BETES.

K. Albertoni,1 finds that acetone is not injurious,
and even in large doses produces only intoxication.
When given to healthy persons in larger doses than
three cubic centimetres it is passed unchanged. When
alcohol, glucose, or butyric acid was given to dogs or

rabbits, neither acetone nor aceto-acetic acid could be
detected in their urine. Isopropyl alcohol is partlyconverted into acetone, partly passes unchanged.
Ethyl aceto-acetate or aceto-acetic acid produce noth-
ing like diabetic coma, but sometimes cause the urine
to become albuminous. Levulinic acid causes pros-
tration and rapid death ; its formation may possibly
be the cause of the sudden death sometimes occurringfrom diabetes.
CHANGES IN THE CHEMICAL COMPOSITION OF CER-

TAIN SECRETIONS DURING CHOLERA.

The results of investigations made by G. Pouchet "
are the following. In cases of cholera, the bile col-
lected very shortly after death is colorless and of a

gelatinous consistency, and contains a large proportion
of water. The greater part of the solid matter con-
sists of albumin and mucin, but leucine, tyrosine, and
glucose are always present, together with fat globules,
crystals of fatty acids and cholesterin. The bile also
contains products of the decomposition of the bile pig-
ments, which oxidize and reproduce the color when
exposed to the air after removal of the albuminoids.
The vomitas frequently contains constituents of thebile.
The alviue ejections are very watery and almost

colorless. They contain a relatively large proportion
of urea and sodium chloride, especially the latter.
They contain the products of the reduction of bile pig-
ments, but are almost invariably free from skatole.
Aptomaine can be extracted with chloroform. The
urine during the period of reaction contains a larger
proportion of organic matter, especially urea, and a

smaller proportion of inorganic salts. Sulphates are

present in somewhat higher proportion with respect to
the amount of urea, but the quantity of sulphur elimi-
nated in the form of sulpho-acicl is very small, and, in
many cases nil. The quantity of sodium chloride
present is only one-tenth the normal amount, and the
proportion of phosphates, especially earthy phosphates,
is also diminished. Amongst substances not normally
present, the urine contains bile salts in variable quan-
tity, albumen in somewhat large proportion (5-9 grams
per litre), glucose, often in very small quantity, and a

peculiar albuminoid. The urine contains a very small
proportion of a fixeol alkaloid, which does not resemble
that extracted from the alvine ejections.
The blood serum contains a relatively large propor-

tion of bile salts, and in one case it gave the chemical
and spectroscopic reactions of bile pigments.
A NEW L^EVOROTATORY SUBSTANCE IN THE URINE.

E. Kulz 3 has discovered in the urine of diabetic pa-
1 Journal of the Chemical Society, London, June, 1885, page 683,

from Chemisches Centralblatt.
2 Journal of the Chemical Society, London, May, 1885, page 576,from Compt. rend., 100, pages 220 and 362.
s Zeitschrift f. Biol., xx, page 165.
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